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To all whom u may concern.- 

-Be it known that I Hen bv <5 x> 
a citizen of the UniY*,! c£ ? Key^olds, 
261 Eckfoid stilpt r M tates ?' wading at 

on out the neceidtVof SK IT"^ With ' 
20 heretofore, welding it as is usual 

spat rttaffi^J^P^™^! 
25 and the pl„g thei *foj %? o\T^ blUTel 
g ^opeiation 5^^ 8 ^? *J 
snows a cross <?pp* ^ ^ ±. 0 1 " " Ul > anc * 



the imWedge oUod^ tom ^ acent to 

abnlpt ScfeT T VT'P^tively 60 
edge 10 of ISbJjfi^ll^ "*& 
attaching th s i,m ,l l ,enfcan d. locked. In 

barrel opening in T, v , -f- dge 10 of tJle 

of a punch 12 thl T l ? len b y me ™s 

flange 6 i fii w? Ica J lnte F al locking 
»ai5 subSantfalJv n1i° UtWard and down" 
Fie 2 the ^^nn' y i ° t lepositlon shown in 
in said'FtrThfe Ule *5» s]l ™n 70 
punch 13 tij ntr tl, e <*? J" 3 ° f a second 
this veitica locfin„ a ape shown in F ig- 3 

opening thereby Wi« , , the barrel 
into A annli/°S S 7 ,C i n ^ 10 ^ rm ^ 75 
around the shoulder 9 of bend,n S jt 
also foicin e tl,e me .1 of nf h /' ecess ' and 
gagen.ent with th JTi 7 , le ed ^ e mto en- 
recess wha^s^s^?^ 8 ° f the 

sput to turn re a live to X f nd i ncy of the 80 
the barrel wheofiltf? 6aC or side of 
or tighten the pIu. enCh 13 " Sed to ™ve 

foSd dSa^KVortf fla ' lg l When 
substantially with °i h ° uter / u ^ce.l4 85 

barrel, and as a h - e m , etal of the 
beadec fZ./itDrotJ ange 18 ° f Cl,rved or 

. ^n«s, I am enabled bv a coimfe «# " 
mg operations to oci co "P J e of punch- 

metal body SAVo thT™' C ? ld w « ld the 
thesputand S tW = 6 ^ nular recess of 95 
of a locking flanS ffl h 7 6rein by raeans 
metal of the borfvln f down u P° n the 
free edge of the y fl^r Ch -, manner that the 

or .shgl^ly tow ttXo Jder 16 54 T*' 
rel metal formed bv itTvl i of *? e bar " 10 o 

atively abrup? shoiUder ^ of Sf ^V' 61 " 
thattheedge of the hTrL • s P ut ' so 

substantiaUy an ogee b'L^"^ ^ haVe 
bility of the Si^ftJir and an y possi- 

Jocldngreceiand fl fl P ? ° g aWay ^ ^ 10 
by theVcan^^nS^ f^™^ not only 

At the same time ifluid ! Shf? Sh f? lder 9 " 
tively obtained 1 bv *W • ^* ,0Ult ls P osi - 
eedure tWh th^l n S ^ ple m 2 de of P«>- 
proved sput ioitVertt^ ft T 11 
held agamst ^tntaiJe mov^SfoB'the^p 7 
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plication of a wrench to the plug or closure 
either to release or tighten the same. 
I claim as my invention: 

1. A sput for a metallic receptacle having 
5 an annular flange, and an integral vertical 

bend able locking flange having therebetween 
an annular recess provided with a shoulder, 
said sput having means in position to engage 
the bottom wall of the free edge of the recep- 
10 tacle adjacent to the opening thereof thereby 
to prevent the rotation of the sput relatively 
to the receptacle. 

2. A sput for a metallic receptacle having 
an annular flange, and an integral vertical 

15 bendable locking flange having therebetween 
an annular recess, said recess having a ser- 
rated bottom portion in position to engage 
the bottom wall of the free edge of the recep- 
tacle adjacent to the opening thereof thereby 

20 to prevent the rotation of the sput relatively 
to the receptacle. 

3. A metallic receptacle having an open- 
ing, a sput having a laterally extending 
flange, and an integral bendable locking 

25 flange having therebetween an annular recess 
with the edge of the opening clamped in said 
recess by said locking flange, said recess also 
having a shoulder around which the edge of 
the receptacle i$ bent, and said sput having 

30 means in position to engage the bottom wall 
of the free edge of the receptacle adjacent to 
the opening thereof thereby to prevent the 
rotation of the sput relatively to the recep- 
tacle. 

35 .4 A metallic receptacle having an open- 
ing, a sput having a laterally extending 
flange, and an integral bendable locking 
flange having therebetween an annular re- 
cess with the edge of the opening clamped in 

40 said recess by said locking flange, said recess 
also having a roughened or serrated portion 
into engagement with which the bottom face 
adjacent to the free edge of the receptacle 
opening is forced. 

45 5. A metallic receptacle having an open- 



ing, a sput having a threaded bore, a later- 
ally extending flange, and an integral bend- 
able locking flange having therebetween an 
annular recess having an abrupt shoulder, 
said recess having means in position to en- 50 
gage the bottom waJl of the free edge of the 
receptacle adjacent to the opening thereof 
thereby to prevent the rotation of the sput 
relatively to the receptacle, the metal of the 
receptacle being clamped in said recess by 55 
bending the locking flange over the edge of 
such metal. 

6. A metallic receptacle having an open- 
ing, a sput having a threaded opening, a lat- 
erally extending flange, and an integral 60 
bendable locking flange having therebetween 
an annular recess having an abrupt shoulder, 
said recess having means in position to en- 
gage the bottom wall of the free edge of the 
receptacle adjacent to the opening thereof 65 
thereby to prevent the rotation of the sput 
relatively to the receptacle, the metal of the 
receptacle being clamped in said recess by 
bending the locking flange over the edge of 
such metal and the surface of the locking 70 
flange being substantially flush with the sur- 
face of the adjacent metal, 

7. A receptacle having an annular open- 
ing, a sput having an annular recess for the 
reception of the edge of such opening, and 75 
an integral bendable locking flange clamp- 
ing the metal edge of the receptacle into the 
recess of said sput, said recess terminating in 
an abrupt shoulder around which the metal 

of the receptacle is bent, said sput also hav- 80 
ing means in position to engage the bottom 
wall of the free edge of the receptacle adja- 
cent to the opening thereof for preventing 
the rotation of the sput relatively to the re- 
ceptacle. " 85 

Signed at 1822 Park Bow Building, New 
York city, New York, this 13th day of Janu- 
ary 1919. 

HENRY S. REYNOLDS. 
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. This invention relates to joints between 
and the'arfof ESS 
such joints and more particularly this in- 
» 3 i0int ^ the ^ of mak- 

met-il of In *r?" 8 T 1 ' and the sh ^» 
baSs trT^ft SUCh " Sheet metal 

nr?v;l° f a the ob ? ects ? { this invention is to 
10 £ J: a , sim R le an d practical method of 

wet"! 5 ; durabIe and connection be 

tween a ring member and a sheet metal. An- 

of m,fSf JS . to / r ™ de a practical method 
beiw?™ £ * n , gld and fl « id -%ht connection 
between the sheet metal of metallic receD- 
* a ^'ch as barrels for ezample and X 
spnt therefor This invention aims also to 

a and inexpensively carried on 

oy means of which a durab e and nursed 
connectmn is made between a ring member 
and a sheet metal, and also to provide a 

23 £„ffi?" n * 8 S ? U - to the Sheet metal of 8 re- 
ceptacle or container such as a barrel for 

example which connection will be fluid- 
tight, riffid. and will m»f *W- : . .l-. "" 1 ?" 



!he&^ 0Ugh0at views of M 



of 



,. » r r ."**""»• wuuauon win ne fluid. 
o^racS £ ^ * ^-em,nts 

3» combfniE^f'f 00 ^ 11 ^ consists in th e 
combination of elements, features of con- 
struction, arrangement of'partsSt?onTnd 

, In the drawings in which is shown an em- 
bodiment of this invention, 

«o the fi?^h>V S a sect j?nal view illustrating 
vfiS. o P -° r °P era . tl on on the sheet metal; 
ri»V?f™ u 18 a ? e . ct »onal view showing the 
ring member positioned with respect to thl 

^ operatTot! member * «Jr 

45 til 1 !? 116 3 sec tional view illustrating 

after tlfp ST*? "I Sheet metal me ^ 
flWrl f UCC r dl . ng ^ of operation and 
illustrating also in section the devices for 
50 c °njpleting this operation; and 

fiJ!) 1 ^? 6 4 ,- S a ^onal view illustrating the 
final operation upon the ring member and 

Sfijfl? membe 5 and *e * vices foTcJm- 
pleting this operation. . 

Similar reference characters refer to simi- 



ainers and the like, it ^necessar? tiS.* rt" 
joint made therebe'tween Wot; 
chanically rigid so as to prevent a iSatT™ <u 

S mg Th? s w r the p a rtib^L rel flui3! 

JB££ 0r sput providedir the?a£age of 

SVed^o^^^ » 
or S p„t is^d *3^S£!^ 
or stresses tending to rotate the riS men? 
ber or sput with respect to the s£et meSi 

removed This ^invention aims particularlv 

ii 8he ^ n ^ tal member 10 is showiTposf' 
boned with r^pect to a punch membe?Tl oo 

to coact, the parts being preferably circular 
so that when the pMclf member II and the so 
f n oiwl r 12 a 4 moved relatively ^o £ 

nole 13 and will punch a circular openhW in 
the sheet metal member 10. TWj? i«£ £ 
shown in dotted fines the blank which the 100 

ber 10 to form a circular opening therein 
Arranged • concentrically with respect to 

2SJi5 I 18 f °r? ed 18 a substantially up- 100 
standing flange 16 preferably .formed^ ' 
graUy with the die member 12 and having 
its upper edge portions in a pfcne^preferablf 
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slightly below the plane of the upper edge 
portions of the die-hole 13. Turning now 
to the punch member 11, it will be' noted 
that extending about the punch 14 therein 
• and substantially concentric therewith, is a 
recess or annular groove 17 adapted to coact 
with the flange 16 of the die member 12 and 
dimensioned so that the flange 10 may be 
received therein and with the sheet metal of 
10 the member 10 therebetween. The punch 
member 11 is furthermore grooved concen- 
trically with the punch 14 as at 18 so that 
upon the punching operation taking place, 
the portions 15 of the die member 12 within 
1* which the die-hole 13 is formed may be re- 
ceived within the punch member 11 so as 
to permit the desired relative movement to 
take place. 
The parts of the punch member 11 above 
20 described are -preferably so proportioned 
with respect to the die member 12 that the 
punch 14 is effective, as already above noted, 
to stamp out the blank 10* in the sheet metal 
member 10 to form a circular opening there- 
W in. Upon continued relative movement of 
the punch member and the die member the 
portions of the sheet metal member 10 ad- 
jacent to and surrounding the opening thus 
punched therein are engaged by the flange 
30 16 on the die member 12 and the remaining 
portions of the punch member 11; and the 
flange 16 upon entering the annular groove 
17 in the punch member 11 forms the por- 
tions of the sheet metal member 10 adjacent 
35 the opening into a securing flange 19 prefer- 
ably substantially hook-shaped and having 
an overlapping rim-like portion thus bent 
substantially transversely of the sheet metal 
member 10 and about the opening, as at 19\ 
40 Having thus formed the securing flange 
extending about the periphery of the open- 
ing in the sheet metal member 10, a ring 
member or sput 20 (see Fig. 2) having a 
substantially upstanding flange 21 extending 
4fl preferably about its periphery is positioned 
with respect to the sheet metal member 10 
so that the flange 21 is engaged by and sub- 
stantially within the hook-shaped flange 10 
formed as above described. And as will be 
50 seen in Figure 2 such inter-egagement of the 
sheet metal member 10 with the ring member 
or sput 20 brings the rim-like portion 19 a , 
which is about the opening in the sheet metal 
member 10, into the space or groove between 
M the inner wall of the flange 21 and the down- 
wardly and outwardly inclined (see Fig. 2) 
wall or shoulder 24 of the sput 20. The 
ring member 20, furthermore, has the usual 
opening indicated at 22 into which may he 
60 secured in any desired manner a plug, for 
example, for closing the opening where the 
ring member 20 is desired to be used as a 
sput in connection with a fluid receptacle or 
container. The sput 20 has a second flange 
00 23 substantially concentric with the flange 



21 and of smaller diameter than the flange 
21 so as to be positioned within the latter 
flange. Intervening the concentric flanges 
21 and 23 is a shoulder-forming portion 24 
preferably inclined as shown in Fig, 2 and TO 
of sufficient extent to accommodate the over- 
lapping portion V.y\ of the hook-shaped 
flange 19 when the latter, together with the 
outer flange 21, is bent inwardly as will here- 
inafter be described. Furthermore, the parts 
of the punch member I t and the die member 
12 above described are preferably so dimen- 
sioned with respect to one another that the 
overlapping portion 19* formed in the hook- 
shaped flange 19 of the sheet metal member 80 
10 during the first operation above described 
is of sufheient extent to be accommodated be- 
tween the concentric flanges 21 and 23 of the 
sput 20 when the former flange is bent in- 
wardly. 85 

Having thus preliminarily positioned the 
sput 20 with respect to the sheet metal mem- 
ber 10 so that the flange 21 is engaged by 
the securing flange on the sheet metal mem- 
ber 10, the parts so positioned are thereupon 00 
placed in a holding die 25 suitably formed 
to rigidly position The sput 20 with its asso- 
ciated sheet metal member 10 with respect 
to a punch 2G formed substantially as shown 
in Fig. 3. The punch 2fi\ it will be noted, -W 
is provided with an inwardly sloping op- : - 
era ting surface 27 terminating at its inner- 
most parts in a. recess 28. Thus when the 
punch 20 is moved relatively to the holding 
die 25, the inwardly sloping surface 27 of 100 
the punch 20 engages the engaged flanges 
19 and 21 (up to now in the position shown 
in Fig. 2) and upon continued relative 
movement bends the flanges 19 and 21 in- 
wardly with respect to the ring member and 105 
into the position substantially as shown in 
Fig. 3. During this operation the inner 
flange 23 of the ring member or sput 20 is 
housed within the annular groove or recess 
28 in the punch 26 and is substantially unaf- UO 
fected by this pressing operation. The ac- 
tion of the punch. 20 gives the parts a rein- . 
tion, as above noted, like that shown in Fig- 
ure 3. from which it will be seen that the 
run-like portion .19" of the sheet metal mem- 115 
her 10 has been forced and laid against the 
downwardly and outwardly inclined wall or 
shoulder- forming portion 24 and has been 
made to conform itself substantially to the 
u £ e nnrt inoHruition of the latter, while 120 
the flange 2t has been Kent inwardly so that ' 
the rim-hke portion 19 a is securely "clamped 
between the main bodv portion or 'the shoul- 
der-forming portion 24 of the sput 20 and 
the flange 21 itself. During this operation 126 
it will be noted that the free edge of tho 
hook-shaped securing flange 19, that is, the 
lower edge of the rim-like portion 19 a , is 
entirely bottomed against the base of the 
outer flange 21 and that the outer edge por- 130 
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the inner flange 23 on the spui ?90Lt£ Kith ^ mechanical and 

• p^XS^^l J*™ g-* -ted that there has been 

P w^M S likewise a «3nmn. iSS^btafi 1 !^ t t e #" mB in 7 hich 4116 

^ With the parts thus formed i«! i<; <5hmvn ; n ^? ral , ob J^ts hereinbefore set forth are 

l» Fig. 3 anotL punch ISTs!™ nX/S HE? "ft win^ "W f 1 ^ S 

M? 6 ^ ei ' ative t0 0<>act ™ th the holdtn- Sus formed J L **■ D °J ed that the j° int 75 

die 25. The punch 29 is provided with fluid ESto m J5 ° f SUn P le instruction, is 




one another, the inner flTngl STtKS I S P 0 *? b y* his Mention is of 80 

20 respectively. Preferably the nance 23 "s forth nrin f? 6 J" th . e emb , odin >ent above It « 
of sufficient extent to extend a 3h,*K«i u steps be reinbefore set forth it 

dtoce over the in«^b^t£?£ ^diHEfS Si 1 
..>* and , 14 thus not °«lv securely ninehes fh* mmSl J ^ • r 864 forth m th « accom- 
26 hook-shaped securing flange ft Ken he ESSRfSF& .^Preted as H- 

upper edge portions of the flange '"l and it TM.;I Dot 111 a . 1,n »iting sense. 90 
fit, but also securely damns "the C^ina f c & m f m / mention : 
flange 19 between itself anTthe ™3 h W 1 bribed art of formine a 

bent flange 21 throughout a rn.teri.TJS so vS^^T W and sheet metaL 
3 » as to i ncrease the frictional holding to- ber ha S £ ?, 0 formin g a m etal ring mem-' 
gether between the several parts. Further- downwaX J? 3 Pper ann V lar «™» a »« 
more, the flange 23 in beimr thus mX I wS I « xtendln g annular groove at 

The >rim-l,ke portion 19" will also be seen to groove 'Vter «« <ri the °Pf» .^d of said 
be effectively prevented from partakin" of BrfdiW* Sa,d me mber 
any retrograde movement out of the £fove rim of fchfS^i b y "^rog the 

°J s Pace between the inclined shoulder £ wall and fciSS J?° the ^°° ve « f the ' **- 
J 5? d fl the lnner and similarly inclined waU J^TrfiW* 0 " portlons of the ^etal »<» 
of the flange 21, not only because of the Bc walfof JS^J?"** are ° Pposite the incli »ed 
tion of the overlapping flanire 33 w -if a. i °A sa,d groove against said rim to damn 
. (and independent^ of fhTfaSe mt 1 Ia ^r agamst sag inclined [wall ^ P 
- reason of the downward and Sa?i il coL^Zf art of fo ™«g a 

chnation of the walls of the groove and the wwKliSJW ™ 88 8nd sheet me U 110 

M»- n the -V —.-5 gS S^&^J!^. 

. It may be noted that during the punch ESS!*? 1 ? of which is Sed 

jK °P erati ™ « which the iw^ffi ' SEj^, 1 ??"? lts ba ^ forming in 1 . 

flanges are bent, sufficient force mav bVf n SS«? • me, ? ber opening and about »« 

plied to the punches to cause an actual flow" ^ A Pemng 5,^^^ "m, forcing S?d 

ing together of the maten^fof the securing aS t7£™$ 7 ed p wi ^ ^ "M ^oove, 

flange 19 on the s} ie et metal member^ anf fnwa^dlv outer ^aU of said groove 

the flanges 21 and 23 on the sput 20 The K^*?" 1 downwa rdly to clamp said rim 

O^Z^f a " d . th «.*eet m P etal memW wall 660 and aid in ^ned hSf 

hard, practical use, but also form a conneS £L™ \l Upper annular ^ rfa ce «n aSr 
tion or joint which is fluid-tieht Th?^ S 1 ? 0 ^ the inner wall of which is inch^ed 

particularly where the actual flow incr Daet ? 1 meBab er an opening and about 

gether of the metal takes place whe^suffi-' ffSPSSt^JV *^ ^^US? 

nng member and said sheet metal 130 
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a^nt^ 

mg the outer wall of said groove inwardly flief Klin? ?h. ZtZ flT* - aid ^° 
and downwardly to clamp sSd rim between^ ^oWnward^ Xs 

connection. between rings and sheet mefal, i^TXiSl^^^ 0 ^^ ™ 

which consists m forming a metal ring mem- are inclined at an aSe ^ rS2 

ber. having on its upp.r annular surface a to the axis of the vml ami a sheet mS » 

16 P e "P£ eral u P st&adl »S nange and interior of member having an opening Tltiein and Tr m 

16 said flange an annular surface sloping up- about said opening shapfd Ssta 111 ! so 

KS m ' Wardly fr T a . diaCei \ fc the ba * e the contoui ' ° f ^ii gro?ve, rest n" there n 
thereof, forming in a sheet metal member and locked between the walls thetJrf ftj 

fl o -r» nm/l »l\A»i • Jl t i» ■ * .'•'^^ about SfllCl rim being bent over 



10 



flange and about said opening a depending 
20 rim, and interlocking said ring member and 
said sheet pietal member by first moving said 
rim downwardly edgewise within said up- 
standing flange and then forcing said flange 
and said rim therewith inwardly toward 
" said inclined surface to clamp said rim 
against said inclined surface. 
5. The herein described art of forming a 
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the portion of said ring exterior of said 
ff r °ove. 85 
, 9. In a construction of the class described, 
in combination, a metal ring having therein 
a downwardly extending annular groove the 
walls of which are inclined from its mouth 
downwardly at an angle with respect to the 00 
axis of the ring, and a sheet metal member 

which consists in forming a metal ring hav- tour of safd groove, resting fern and 
£L D U?peF ann « ar /urface an annular locked betweenlhe walls thereof 05 

SSrifr SSrtte tZ U f iS - inC ^ ed • 10 " l D a ^ruction of the class described, 

«w L u ltS baSe ' . fonmn g ln a in combination, a metal ring having therein 

sheet metal member an opening and about a downwardly extending annular gFoove the 

sa d opening a depending rim, interengaging walls of which are inclined downwlirdlv and 

said ring member and said sheet metal mem- outwardly from its mouth toward its base at >oo 

lL h L m ° V % g Said T to"™*** ed S e - ™ angle ^ith respect to the axis of the ring 

Ht «M 1 ld ^°° Ve i 1 forci °g J the out «r wail and a sheet metal member having an ope?- 

on the inner side of said groove outwardly 11. In a construction of the class de- 
fnf= a -r Ftl ° n ° f th6 Sheet metal surroun <£ ? cri bed, in combination, a metal ring mem- 
« nruJ^i'- j ' « : . - i . ° er having in its upper portion an annular 
« LTiff? w descn . bed ar * of forming downwardly extending groove inclined out- no 
a connection between rings and sheet metal, wardly toward its base? the outer wall of 
which consists in forming a metal ring mem- said groove comprising an annular fiWe 
ber having on its upper annular surface a forming the outer portion of sa drin* ex? 
pair of annular substantially concentric up- terior of said groove, and a sheet metal mem- 
standing flanges, forming m a sheet metal ber having an opening therein and a down- lis 
member an opening and about said opening wardly and outwardly inclined rim about 
a depending rim, placing said rim between said opening and resting in said groove, said 
said two flanges, bending the outer flange in- flange locking said rim between the walls 
wardly and downwardly to clamp said rim, of said groove. 

and bending the inner flange., out wardly and. 12. In a construction of the class de- 120 
downwardly oyer a portion of the sheet scribed, in combination, a metal rin<r mem- 
metal surrounding said clamped rim. ber having in its upper portion an annular 
t. llie herein described art of forming a downwardly extending groove inclined out- 
connection between rings and sheet metal, wardly toward its base, the outer wall of said 
which consists in forming a metal ring mem- groove comprising an annular flange form- 125 
ber having on its upper annular, surface a ing the outer portion of said ring exterior of 
pair of annular substantially concentric up- said groove, and a sheet metal member hav- 
standmg flanges and between said flanges a ing an opening therein and a downwardly, 
downwardly and outwardly inclined annular and outwardly inclined rim about said open- 
sunace,, forming in a sheet metal member an ing, resting in said groove and locked be- fso 
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tween the walls thereof, the sheet metal sur- 
rounding said rim being bent over the upper 
end of said flange and downwardly over the 
outer surface thereof. 

8 ^'f 1 . 4 construction of the class de- 
scribed, in combination, a metal ring mem- 
ber, and a sheet metal member having there- 
in an opening and portions about said open- 
in m § w ? ut , of , the P Iaile of sai <* sheet metal 
10 and interlocked with the metal of said ring 
said portions extending in a direction down- 
wardly and outwardly inclined at an an^Ie 
with respect to the axis of the ring, 
in J 11 . a constr action of the class de- 

is scribed, m combination, a metal ring mem- 
ber having in its upper portion an annular 
downwardly extending groove inclined out- 
wardly toward its base, the outer wall of said 
groove comprising an annular flange form- 
mg the outer portion of said ring exterior of 
said groove, a sheet metal member having an 
opening therein and a downwardly and out- 
wardly inclined rim about said opening, rest- 
mg in said groove and locked between the 
walls thereof, the sheet metal surrounding 
said flange being bent over the upper end of 
said outer flange, said ring having portions 



a 



thereof inside of said groove bent outwardly 
against said sheet metal member and in a di- 
the latter antiaUy transv ers e of the rim of 80 

15. In a construction of the class de- 
scribed, in combination, a metal ring mem- 
ber having in its upper portion an annular 
downwardly extending groove inclined out- 85 
wardly toward its base, the outer wall of said 
groove comprising an annular flange form- 
ing the outer portion of said ring exterior 
of said groove, a sheet metal member havin* 
an opening therein and a downwardly and 40 
outwardly inclined rim about said opening, 
resting in said groove and locked between the 
wajs thereof, the sheet metal surrounding 
said run being bent over the upper end of 
«f,!l ft 6 ai 4 dow nwardly over the outer « 

said ring inside of said groove being flanged 
outwardly and downwardly over said last 
portion of the sheet metal. 

n j£ t f ti .? tony hereof, I have signed my 80 
name to this specification this 27th day of 
February, 1922. • 

HENRY S. REYNOLDS. 
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METHOD OF APPLYING A FASTENER 
Plummer E. Double, Detroit, and Jerry H. Steward, 
Bloomficid Hills, Mich., assignors to Multifastener 5 
. Corporation, Redford, Mich. 

Filed May 3, 1961, Ser. No. 107,509 
2 Claims. (CI. 29 — 432) 

The present invention relates to new and useful im- 
provements in a method of applying self piercing fasteners. 10 

Various types of self piercing fastener constructions, 
have been developed in an attempt to obtain a more ser. 
cure bond between the fastener and the panel or part 
to which it is applied. Most sheet metal products that 
are manufactured in volume, are produced on high pro- 15 
duction equipment which involve, in most instances, several 
stamping operations. With the increased usage of thin 
(light gage) material, many serious problems have arisen. 
For the most part, these problems with which manu- 
facturers are confronted can be solved by the use of the 20 
self piercing fastener. 

While spot or projection welding is the most common 
method of assembly now in use, many assemblies afford 
conditions in which welding is entirely unsatisfactory. 
The inability of known welding methods to maintain a 25 
uniform attaching strength due to non-uniform mate- 
rial thickness creates a serious production problem. Heat 
generated during the welding process causes warpage 
which is also problem. 

The necessity of conveying large and irregular shaped 30 
partially completed assemblies to the welding equipment 
also presents a handling problem, in that the conveying 
equipment required is foreign to the basic stamping op- 
eration. Because of the inherent difficulties which are 
constantly encountered in the welding operation, when- 35 
ever and whenever possible, manufacturers have turned 
to other means of assembly and fastening. 

Of the fastening methods currently in use, none have 
provided the opportunities for economical manufacture 
and assembly offered by the self piercing fastener method. 4 0 
These advantages will become apparent as the method of 
applying , the self piercing fastener is reviewed. 

A primary object of the present invention is the pro- 
vision of a method of securing a self piercing fastener _ 
to a panel at a high rate of speed with existing equip- 45 
ment that is simple, durable and efficient. 

Another object of this invention is the provision of 
a method of applying a rectangular shank fastener where- 
in the shank portion prevents rotation of the fastener 
in the panel on which it is secured. 

A further object of the instant invention is the pro- 
vision of a method of applying a self piercing fastener 
which is installed arid embossed in a single step opera- 
tion. 

Another object of this invention is the provision of 
a method of applying a self piercing fastener which, 
■ after application, will have a superior holding quality, 
while the possibility of distortion and pull through is 
virtually eliminated. . 60 

Another object of this invention is the provision of a ou 
method of applying a self piercing fastener wherein the 
stress concentration in the fastener and panel is held to a 
minimum. . . . 

The above and other objects' can be accomplished by 
the provision of a self piercing fastener having a i gen- 
erally rectangular body shank; substantially flat and paral- 
lei faces on said body shank; a pair of laterally extend- 
ing flanges " on two opposite sides of said body shank, 
the lower surfaces thereof located in generally parallel 
relationship to the upper and lower surfaces of said 70 
body shank, the upper surfaces of each of said flanges 

depends downwardly from the shank; intermediate the 



50 



55 



downwardly divergent upper surfaces of the flanges and 
the lower surfaces thereof is a second angular surface 
which extends upwardly; a cut away section on the ends 
of each of the flanges; an undercut in the sides of said 
shank below each of said flanges; the lower edges of 
said shank forming a cutting edge to pierce an opening 
in a panel member when said fastener is positioned on 
a panel in a preselected location over a hollow die but- 
ton beneath a contoured ram, movement of said con- 
tourned ram permits engagement of the angular portion 
of said flanges with the ram, continued movement of said 
ram moving the shank portion of said fastener through 
said panel to form an opening therein while simultane- 
ously : forming an embossure in said panel and displac- 
ing material from said panel into the undercut portions 
of said fastener, the flange portion being deformed by 
the contoured ram in a manner to engage the outer sur- 
face of said embossure. 

Other objects of this invention will appear in the fol- 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of 
this specification wherein like reference characters desig- 
nate corresponding parts in the several views. 

In the drawings: 

FIG. 1 is a plan view of a self piercing fastener which 
embodies the present invention. 

FIG. 2 is an elevational view of the self piercing fastener 
shown in FIG. 1. 

FIG. 3 is a cross sectional view taken on lines 3 — 3 
of FIG. l: 

FIG. 4 is a cross sectional view through the apparatus 
used to apply the fastener to the panel. 

FIG;. 5 is cross sectional view similiar to FIG. 3 which 
shows the fastener secured to a panel member. 

FIG. 6 is a bottom view of FIG. 5 with the panel 
broken away. 

FIG. 7 is a modified form of the fastener shown in 
FIG. 1. 

FIG. 8 is a cross sectional view taken through a 
modified form of the apparatus. 

FIG. 9 is a cross sectional view through the modified 
fastener shown in FIG 7 as applied with the modified 
apparatus. 

FIG. 10 is a cross sectional view taken on lines 10— 10 
of FIG. 9. 

FIG. 11 is an end elevational view of the modified ■. 
fastener secured to a panel member. 

FIG. 12 is a bottom view of the fastener assembly 
shown in FIG. 9. 

FIG. 13 is a top view of the fastener assembly shown 
in FIG. 9. 

Before explaining the present invention in detail, it is 
to be understood that the invention is not limited in its 
application to the details of construction and arrangement 
of parts, illustrated in the accompanying drawings, since 
the invention is capable of other embodiments and of being 
practiced or carried out in various ways. Also, it is to be 
understood that the phraseology or terminology employed 
herein is for the purpose of description and not of limita- 
tion. 

Referring to the drawings, FIGS. 1 and 2 illustrate a. 
plan and elevational view respectively of the self piercing . 
fastener 10 which embodies the present invention. The 
fastener 10 is of generally rectangular configuration. The 
longitudinal sides 12. and 14 of the fastener 10 lie in sub- 
stantially parallel relationship^ as do the upper and lower 
surf aces 22 and 24 of the shank body portion 18. Extend- 
ing laterally from the. shank body 18 and on two opposed 
vertical sides 26 and 28 thereof, are flange, members 36 
and 38. The end sections of the upper surf aces 32 and 34 
of the flanges 36 and 38 depend angularly downward 
and outwardly from the upper generally flat top surface 
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surtax 44 with «u .,, J™fV' ? e ."«™«ioo ot verticil ^sS, 1 !?* '? *W witl n e 
cut Mb ™ ^ B0 "' «* «»"«- 282. 2S4, MaSVi 2 ,h **. 1V> - "» 4<I«ts 

of, is a m££Et££& SS?f * 44 there - radl ' US ^iJ As the 2? a 
right. The intersection o ' LftlV? and 68 on the the shank 218, actino LTnn„l ■ m ° Ved , downw ardly, 
fines the right ed^ «f t£ f . 32 Wlth surfa ce 66 de- panel 298 PnSL pUnch ' ls moved through the 

in S interseS n 1fsult SS^-^W 25 l^^^ < 5?^i ll Kr^ff # <,r *? 

Referring to FIG i ^ £ ^, d £ fine the Ieft «•» corne " of the shank SKSLl^r i L aWay the four 
central portions 72 and SfS Jl! ^" be noted tha t the therefrom toSrfl^ 18 !*'^ material cut 
cut away. A third radius 76 '£? *!?** 36 and 38 «" area » ftfiw? £ to 1°™ a densifi ed 

of the adjacent flat sSScL 82 and a*/ a !, the f Section placed from the faSen" 210 ^f^f' ? he , materia l dis- 
86 is found intermediate a °? 84 and a four m radius 30 posite side 297 of th f^S ^Qa* ^V* 6 * on Me °P- 
sponding flat surfaces 92 and Z of the c °"e- One tab 281 is formed at i.I * f f m ° f rabs 28 °- 

positioned snbstSy Ln/ttf'io^- 76 and 86 ar « vides a ^otura?3orLn, e tT* ther - e ° f ' and P r °" 
of the fastener and Tar? ImL^IT^ KBUa line stress *«Kentrat on ^ " the pomt of mghest 
tical edges 26 and UaS^StW^^ *f ^ - ThC Snished faste "er assembly 310 is ilhl , trn , „ . t 
radius is in line with the- V The root of each 23 remaining FIGS 9-13 „f a. a. ■ llIustra ted m Ihe 

^tttta^wrn - «*- 4. a » fsatssa rir™ -'S 

method consists of posifonin^ th. ^ . t6p m ,he P reSent 40 ^figuration of the emboSnent ■ £ ° r ° S . S Sectional 
Pane. 98 beneath a » on a flat and was take* at ^'.J 'LlK^ 10 

The panel 98 is position^ « section shown in FIG 9 it in! u . *! s . t0 tne cro ss 

104 which has the fSSSS^T,^ but,on anv « rial flow s » the same man ner 5 ™ ^ 1,131 1116 mate - 
18 of the fastener 10 Th„ ^figuration as the shank No undercut is formed K f "? nce as in nG - 9. 
moved down to engage t£^^ Il ™ n 102 is th » 45 and 214 of thtSntr g '^^inal edges 212 

an opening i„ the pand9S f ^ to ^ -n fimsbed assembly ST2[to2flS? f** flw *' «* a 

contoured ram 102 downward^ d mo T eme m of the 50 <«e button 204 is the WXrtl ° °i the ? penin e in 
and 38 into contact wUhZ y ' deform s the flanges 36 shank 218 The d««!«!? t- con figuration of the 
98, white ttrSSd?^ PPer S V rface 97 of me Panel of the cut awav cornet • POrt, w° n 270 ad i acent to each 
meeogesofriroSLlai^l 99 " *° *« WfiBy^** 

a manner as to engag th^ «w and 741iows « distri bnted. The radH in fte^J !^ 1S m ° r ? mi ^Y 

thereof respectively nf j^ 82 ' 84 > » and 94 fla nges, as well as in the undercut . T V SeCti ° ns of 

mediate surfed 32 an^ f na ^ > Dd 68 inter " ""f" the ^^S.'SS? J* tbe faste °er 

eneagement with mfun^r «,rff t" 4 are moved , k . rf ^formation dnringScS? ™ S?° Pam 35 a 

drawing, it will be *! W Fro m this " a T T! ™ ««r invention, we claim* 

ween me stop surfaces and the pierc- 
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ing face of said fastener, said die button having an aper- 
ture corersponding substantially to the shape of said 
piercing face and an embossing portion circumscribing 
said aperture, the steps performed in a single uninter- 
rupted motion of the fastener relative to the panel of 5 
( 1 ) piercing said fastener piercing face through said panel 
and into said die button aperture to form an opening in 
said panel, (2) swaging into said grooves a portion of 
said panel member adjacent said opening and confined 
between said die button and said flanges, and (3) deform- 10 
ing the stop flanges toward said piercing face and into 
extended surface engagement with the adjacent surface 
of said panel, thereby deforming the panel portions out- 
wardly of said die button embossing portion in the direc- 
tion of nut movement relative to the panel so that that 15 
portion of the panel immediately surrounding said aper- 
ture therein is embossed. 

2. In a method of securing to a panel member a 
threaded fastener having a rectangular piercing face 
joined by a shank to oppositely directed flanges having 20 
stop surfaces substantially normal to the longitudinal axis 
of the fastener, said shank having grooves immediately 
adjacent the flanges and interposed between said stop 
surfaces and said piercing face, the steps of interposing 
the panel between said fastener and a die button having 25 
an aperture substantially corresponding to the shape of 
said piercing face and displacing the fastener in a single 
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uninterrupted motion relative to the panel, (1) to pierce 
said fastener piercing face through said panel and into 
the die button aperture to form an opening in said panel, 
(2) to swage into said grooves a portion of said panel 
member adjacent said opening and confined between said 
die button and said flanges, and (3) to deform the stop 
flanges and those portions of the panel in contact there- 
with toward said piercing face and into extended sur- 
face engagement with the adjacent surface of said panel 
while (4) supporting on said die button against such 
deformation those portions of the panel and those por- 
tions of said flanges immediately adjacent the die button 
aperture, so that the deformation of the stop flanges also 
embosses the panel. 
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COMPLETE SPECIFICATION 

Clinch Nuts 



I, Ronald Ernest Hayden, a British 
Subject of Ridgeway, 21, Ernest Road, Emer- 
son Park, Hornchurcfa, Essex, do hereby 
declare the invention, for which I pray that a 
patent may be granted to me, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

This invention relates to clinch nuts, some- 
times referred to as rivet bushes, and of the 
kind having a boss with a tubular shank" ex- 
tending from one end face, the shank being 
intended to be passed through an aperture in 
a panel or other article and clinched over the 
rear face thereof to anchor the nut in position 
so that a bolt or screw can be threaded into 
the nut. 

It is an object of the invention to provide 
an improved clinch nut which will in addition 
securely grip or lock onto the bolt or screw. 

According to the present invention an inter- 
nally screwthreaded clinch nut comprises a 
boss having an unthreaded tubular shank ex- 
tending coaxially from one end face, the 
shank being intended to be passed through 
and clinched over the rear face of a panel or 
other apertured article, and having a second 
tubular shank extending coaxially from the 
other end face of the nut, the second tubular 
shank being formed with an internally threaded 
bore which is a continuation of that of the 
boss, the external diameters of both shanks 
being less than that of the boss, and the second 
tubular shank being formed with an external 
circumferential groove producing an annular 
neck portion of reduced radial wall thickness 
adjacent to the end face of the boss, such 
that the wall of this shank can be deformed 
radially inwardly to provide an increased 
frictional grip on a screw or bolt threaded 
through the bore of the clinch nut. 

The second tubular shank may be formed 
with a number of radial slots in its wall, the 
slots extending axially inwardly from the free 
end of jhe shank substantially to the end face 
[Priu 



of the boss and splitting the shank into a 
number of segments. 

Thus the second tubular shank can be 
gripped by means of a pair of pliers or a 
crimping tool and squeezed radially inwardly 
to cause it to grip more tightly onto the screw- 
thread of a bolt or screw threaded through 
the clinch nut so as to secure the bolt or screw 
frictionally in the clinch nut 

The boss and/or the first mentioned tubular 
shank may be provided with serrations 
designed to engage with the opposed surface 
of the apertured article to which the clinch 
nut is secured, to prevent the nut turning 
therein. 

The invention may be carried into practice 
in various ways, but one specific embodiment 
and certain modifications thereof with now be 
described with reference to the accompanying 
drawings, in which: 

Figure 1 is a side view of a clinch nut, and 

Figure 2 is an end view of the radially 
slotted end of the nut shown in Figure 1. 

In the illustrated embodiment of the in- 
vention a clinch nut 10 comprises a central 
generally qflndrical boss 11, having a thin- 
walled tubular shank or sleeve 12 projecting 
axially from one end face 13 of the boss, the 
shank 12 being designed to be passed through 
and clinched over the rear face of a metal 
panel to which the nut 10 is to be anchored. 
The shank 12 is tapered in cross section 
towards its sharp-edged free end 14 and its 
external and internal diameters lie between the 
inner and outer diameters of the boss. 

The annular end face 13 of the boss is 
formed with a series of radial serrations 15, 
designed to engage and grip the corresponding 
surface of the panel. Alternatively or in addi- 
tion the external tapered surface of the shank 
12 may be formed with serrations, longi- 
tudinal or spiral, for the same purpose. 

From the opposite end face 16 of the boss 
11 extends a second tubular shank 17, whose 
internal diameter is the same as that of the 
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boss, both parts being formed with a common 
internal screw-thread 18. The external 
diameter of this second shank 17 is consider- 
ably less than that of the central boss 11, 
.? and at n^end adjacent to the boss 11 is 
formed with an external groove 19 producing 
a reduced diameter portion constituting a neck 
20. The whole of the shank 17 is divided 

in Se P 3 1 en ? 17A > 17B > 17C and 17D 

10 by four radial slots 21 extending at right 
angles to one another axially inwards from 
die free end of the shank 17 through the neck 
20 towards the end face 16 of the boss 11. 
These segments 17A to 17D can be closed 
15 inwards to gnp the end of the screw 

In a modification of the clinch nut of 
Figures 1 and 2, the second tubular shank 
17 is not fonned with any radial slots 21 but 

20 *? * r6lied 0n ^ t0 P rod <*e 

?u of weakness constituted by the neck 20, 
which allows the tubular shank 17 to \A 
pinched by means of a crimping tool or the 
a 1° a J Te ? m€d eKtent to cause it to grip 
the thread of a screw or bolt threaded through 

2d the bore of the clinch nut, so as to lock tie 

^tVSS^s^ 6 screw 01 bolt 

1. An mternally screwthreaded clinch nut 
m HTV ^P™ 8 a b <>ss having an unthreaded 
^bukr shank extending coaxiaUy from one 
end face, the shank being intended to be passed 
through and clinched over the rear face of a 
panel or other apertured article, and having 

35 fro^T 1 £ bukr /J* 1 * extendi °g coaxiahf 
^5 from the other end face of the nut, the second 



tubular shank being formed with an internally 
threaded bore which is a continuation of that 
of the boss, the external diameters of both 
shanks being less than that of the boss, and 
the second tubular shank being formed with 40 
an external circumferential groove producing 
an annular neck portion of reduced radial 
wall thickness adjacent to the end face of the 
tooss, such that the wall of this shank can be 
deformed radially inwardly to provide an in- 45 
creased factional grip on a screw or bolt 
threaded through the bore of the clinch nut 

2. A clinch nut as claimed in Claim 1 in 
which die second tubular shank is formed with 
a number of radial slots in its wall, the slots 50 
extending axially inwardly from the free end 
of the shank towards the end face of the boss 
and splitting the shank into a number of 
segments. 

3. A clinch nut as claimed in Claim 1 or 55 
Uaim 2 in which the boss and/or the first- 
mentioned tubular shank are or is provided 
with serrations designed to engage with the 
opposed surface of the apertured article, to 
prevent the nut turning therein. ,50 

4. A clinch nut as claimed in Claim 1 or 
Uaim 2, in which the unthreaded tubular 
shank has an external conicaily tapered sur- 
face. 

5. A clinch nut substantially as specifically 65 
described herein with reference to the accom- 
panying drawings. 

KILBURN & STRODE, 
Chartered Patent Agents, 
Agents for the Applicant. 



London, W.C.2, from tvhich copies .nay be obtained 
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